The term thermoperiodicity, suggested and defined by Went (16), is used for all responses of plants, whether they be flowering, fruiting or growth, to cyclic temperature variations. Chouard (2) has divided these responses into annual and diurnal thermoperiodicity. The former is found in deciduous trees, shrubs and most plants with underground storage organs in which development occurs only when periods of high temperature alternate with periods of low temperature. An example of annual thermoperiodicity is the development of the tulip hyacinth and many other bulbs. Blaauw (4) and collaborators have shown that each developmental process in bulbous plants has its own optimal temperature.
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The concept of diurnal thermoperiodicity includes the responses of plants to the daily cycle of higher day and lower night temperatures. These responses have been studied in the greatest detail in the tomato plant by Went (15, 16, 17) . He has shown that in the tomato plant each phase of development has its own optimal temperature, and according to him the optimal range for fruit setting is: day temperature approximately 77°F, night temperature 59-68°F . The optimum night temperature varies slightly with varieties. In addition Went (17) has reported that the optimal night temperature increases with illuminating during the light period.
With respect to flower formation, the sensitive period for the temperature effect on the first inflorescence has been shown by Lewis (11) to be between the Bth and 12th day after cotyledon expansion. According to Lawrence (7) this period is between the Bth and 18th day after cotyledon expansion at 60°F, and, if the temperature falls to 54°F, the sensitive period is between the 15th and 21st day.
Night temperatures during the early stage of growth not only affect flower number, but also affect the position on the stem at which the first inflorescence will develop (8, 13, 14, 19) . That the period of low temperatures also retards the rate of growth is natural, and prolonged exposure to low night temperatures results in poor fruit setting and misshapen fruits as reported by Lawrence (7) among others.
The cultivated tomato is classified as a day neutral plant. However, the structure of tomato flower, especially the development of male gametophyte seems to be influenced by the length of day (1, 5,6, 10, 11). The day length, whether 8 or 16 hours does not influence the position of the first inflorescence (9) .
In order to study further the thermoperiodic responses of different tomato varieties, an experiment was designed in which twelve tomato varieties were exposed to low (50 to 55°F) and high (65 to 70°F) night temperatures. The experiment was carried out in temperature-controlled greenhouses at Michigan State University, U.S.A.
Seeds were sown in flats of vermiculite February 18, 1955. The temperature during the germination phase was 75-80°F. Seedlings were transplanted February 25. to 4" clay pots of steam sterilized sandy loam. There were ten replications of each variety at each of two temperatures consisting of a single plant. During the temperature sensitive period for flower formation in the first cluster two night temperatures were utilized the one consisting of 50-55°F, and the other of 65 70°F. Day temperatures were about 77°F. The time of exposure lasted for two weeks, beginning March 2, at the time when the plumule leaves were just beginning to show, and the cotyledons were fully expanded. After the temperature treatment the plants were transferred to 6" clay pots, and returned to about 65°F night temperature. The plants were fertilized with »Take Hold»-solution every 7 to 10 days, beginning just after germination. The analysis of Take Hold fertilizer is N=:10 %, P 20 5 =52 %, and K 2 O =l7 %. The rate of application was one ounce to a gallon of water.
The results of the experiment are recorded in Tables 1 and 2 . The rate of development was retarded by low night temperature in every variety except Rutgers The number of nodes to the first flower cluster was decreased by low night temperature in all cases, and even the number of nodes to the second cluster in most varieties ( Table 1 ).
The size of the first and second inflorescence was in general increased when the night temperature was low at the time of flower differentiation. The varieties.
J. Moran and Pearson, adapted to conditions prevailing in the western parts of the United States, responded, however, negatively to 50-55°F night temperatures ( Table 2 ). The number of nodes and therefore also the number of leaves to the first inflorescence was decreased by low night temperature, but the number of days to the first open flower was increased.
The results of the experiment prensented above agree with those already found in the literature. It remains to be seen whether the period of two weeks cold exposure is optimal for the temperature effect on the first and second flower cluster, and whether the of low (50 to 55°F) temperature can be nullified e.g. by high temperature after cold treatment. The understanding of the process occurring within the plant when exposed to a low night temperature at an early stage of growth, and resulting in changes in number of leaves and in number of flowers, is far from complete. It is known, for instance, that the amount of sugar translocated in the tomato plant, increases as the temperature decreases (18), but little is known as to what this increased sugar translocation has to do with the differentiation of the floral meristem.
According to Crane (3) the simple type of inflorescence in tomato is due to a completely dominant gene. Lewis (8) has found that this dominance can be changed by the environment. An interesting result of Lewis's (12) work with the gene cytoplasmic interaction is the production of an F x -hybrid tomato, which has the ability to develop flowers and fruits during the early winter months when the flowering and fruiting of tomato varieties and hybrids in general is poor or absent.
Summary
Twelve tomato varieties were exposed to night temperatures of 50-55°F and 65-70°F for two weeks just after cotyledon expansion beginning one week after the seed was sown. The responses of each variety were observed as regards the days to the first open flower, the number of leaves formed before the first inflorescence, and the number of flowers in the first and second inflorescence.
A night temperature of 50-55°F increased the number of days to the first open flower, and decreased the number of leaves.
The number of flowers in the first inflorescence was increased in all varieties except. J. Moran and Pearson by night temperatures of 50-55°F .
